The diamine, putrescine, serves as the obligatory precursor of polyamines, spermidine and spermine.1'2) In animals, bacteria and certain plants, putrescine is formed from ornithine by ornithine decarboxylase, a rate limiting factor in the biosynthesis of polyamines. In E. coli putrescine is formed from ornithine and arginine via agmatine.3) However in higher plants putrescine is obtained solely from arginine by decarboxylation with arginine decarboxylase in which agmatine is first produced and later converted to putrescine.24) This enzyme has been purified to homogeneity from Lathyrus sativus5) and to an apparent homogeneity from oat seedlings6* though in barley it is purified only 10 fold.7)
Our previous results8} showed that in rice, agmatine and putrescine accumulate in a coordinated fashion during development and germination, so the importance of arginine decarboxylase in this system raises no question. In this paper we have communicatedthe isolation and purification of arginine decarboxylase in a homogeneous form and tried to compare it from enzyme of other plant sources. Determination of amino acid composition. The purified enzyme was hydrolysed with HC1 and analysed for amino acid composition in an automatic amino acid analyser. The number of amino acid residues shown in the Table II were calculated on the basis of molecular weight, 88000. Tryptophan content was determined by the spectrophotometric method of Edelhoch.10) The content ofcysteine in the enzymeprotein was not determined.
RESULTS AND DISCUSSION
A five step purification procedure has been adopted in the present investigation for extensive purification of arginine decarboxylase from seeds of Oryza sativa L. and all the operations were carried out at 4°C.
Step 1. llhx germinated rice embryos were homogenised with 2 volumes of 0.05m
Na2HPO4containing 5 mM2-mercaptoethanol and 20jim pyridoxal phosphate with a chilled mortar and pestle. The homogenate was filtered through cheese cloth and centrifuged at 10,000xg for 30 min. The supernatant was designated as crude extract.
Step 2. The crude extract was subjected to ammoniumsulphate fractionation and the protein precipitating at 25~55% saturation was dispersed in Tris-HCl (0.1 m pH 7.0) and
Step 3. Precooled (-20°C) acetone (50ml) was added to the above dialysed soup (100ml) with stirring at 0°C and centrifuged. Further acetone at -20°C was added (150ml/100ml enzyme solution) in the same manner to the above soup and the precipitate recovered by centrifugation at 10,000xg for 30 min was dissolved in Tris-HCl buffer (0.1 m, pH 7.0), dialysed and centrifuged at 5,000 x g for 5 min
[Acetone fraction].
Step 4. The acetone extract was applied to the Sepharose 4B column (16 cmxl7 cm) equilibrated with 50mMTris-HCl buffer (pH 7) and eluated with the same buffer containing 0.1 m KC1. As shown in Fig. 1 , on gel filtration with Sepharose 4B column, two arginine decarboxylase were obtained, fraction B having a specific activity higher than fraction A. The and concentrated by (NH4)2SO4 fractionation followed by dialysis.
The results of purification are summarized in Table I and the above procedure afforded at 700 fold purification of the enzyme with a specific activity of 475 nKat/mg protein and a yield of 12%.
Criteria of purity
The purity of the enzyme was judged by observing a sharp single band of protein in polyacrylamide disc gel electrophoresis.
Molecular weight
The molecular weight of the enzyme was determined by reference to standard curves with bovine serum albumin, hexokinase and lactate dehydrogenase by gel filtration. As shown in Fig. 2 Estimated by the spectrophotometric method.
Menten kinetics and a Lineweaver-Burk plot gave a Km value of 0.28him (Fig. 3) .
Aminoacid composition
The enzyme consists of 16 amino acids of which proline is the most abundant (Table II) .
Requirements for enzymereaction As reported by other workers5'7) pyridoxal phosphate is also required coenzyme for arginine decarboxylase of rice embryos and in absence of this co factor the activity is reduced by 18% (data not shown) and the enzyme activity is inhibited by pyridoxal-HCl.
The enzyme requires a thiol compound, dithiothreitol, in the reaction mixture but the requirement of divalent metal ions is not evident for the enzymeactivity rather the activity is inhibited and the extent of inhibition depends on the concentration of metal ions (Table III) . This is in contrast with the biosynthetic arginine decarboxylase of E. coli which showed an absolute dependence on Mg2+for catalytic function.1 1}
Effect of inhibitors
The present Table III shows an interesting results that not only divalent cations but also polyamines are potent inhibitor of arginine decarboxylase.
At 10mM concentration, agmatine (product of decarboxylation of arginine) inhibited 57% of the enzyme activity over control which is in contrast to the observation in barley seedling.7) The other products of the biosynthetic pathway of polyamine i.e.
putrescine, spermidine and spermine severely suppressed the enzyme activity amongst which spermine, the last product, showed remarkable inhibition. This results definitely clear out the situation that not only agmatine but also other products of biosynthetic situation regulate the activity of the enzyme. A somewhat similar situation also exists in the cases of L. sativas, and E. coli.3'5)
A similar significant inhibition was obtained with methylglyoxal bisguanylhydrazone, canavine, hydroxylamine urethane and pyridoxine-HCl at 10mM concentration (93 to 86%). Canavine and urethane showed on detectable inhibition at 1 niM concentration (Table IV) but in oat enzyme canavine at 1 mMcaused 50% inhibition.7*
Effect of growth hormones
As shown in Table V , kinetin, gibberellic acid (GA3) and indoleacetic acid (IAA) stimulated the enzyme activity. Of all the concentrations tested the peak activity was registered at 10~8m kinetin and 10~6m GA3. More or less similar approach was also observed by Adiga et al. in L. sativas.X2) Abscisic acid (ABA) specially interfered with viability and ageing of rice seeds13) as evidenced by a decrease in morphological and biochemical expression. Adose dependent decline in arginine decarboxylase of rice seeds was clearly discernible and nearly 96% inhibition was obtained at 10"4 m abscisic acid (Table V) . Undoubtedly the above results support the regulatory role of the enzyme in growth and cell division.
